The duration of noxious stimulus-induced antinociception (NSIA) has been shown to outlast the pain stimulus that elicited it, however, the mechanism that determines the duration of analgesia is unknown.
a b s t r a c t
The duration of noxious stimulus-induced antinociception (NSIA) has been shown to outlast the pain stimulus that elicited it, however, the mechanism that determines the duration of analgesia is unknown.
We evaluated the role of spinal excitatory and inhibitory receptors (NMDA, mGluR 5 , l-opioid, GABA A , and GABA B ), previously implicated in NSIA initiation, in its maintenance. As in our previous studies, the supraspinal trigeminal jaw-opening reflex (JOR) in the rat was used for nociceptive testing because of its remoteness from the region of drug application, the lumbar spinal cord. NSIA was reversed by antagonists for two inhibitory receptors (GABA B and l-opioid) but not by antagonists for either of the two excitatory receptors (NMDA and mGluR 5 ), indicating that NSIA is maintained by ongoing activity at inhibitory synapses in the spinal cord. Furthermore, spinal administration of the GABA B agonist baclofen mimicked NSIA in that it could be blocked by prior injection of the l-opioid receptor antagonist H-D-Phe-CysTyr-D-Trp-Arg-Thr-Pen-Thr-NH 2 (CTAP) in nucleus accumbens. CTAP also blocked baclofen antinociception when administered in the spinal cord. We conclude that analgesia induced by noxious stimulation is maintained by activity in spinal inhibitory receptors.
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Introduction
Analgesia equivalent in magnitude to that of high dose morphine can be produced by noxious (i.e., painful) stimulation; subdermal capsaicin injection attenuates the trigeminal jaw-opening reflex (JOR) equivalent in magnitude to inhibition by 10 mg/kg morphine for more than an hour [13] . Antinociception induced by noxious stimulation (NSIA) is mediated by an ascending pain modulation system that originates in the spinal cord and includes nucleus accumbens circuitry in the ventral striatum. At the level of nucleus accumbens, NSIA can be blocked by prior microinjection of l-or d-opioid receptor antagonists [13, 25, 27] .
Under basal physiological conditions ongoing activity ascending from the spinal cord inhibits nucleus accumbens-mediated antinociception. Peripheral noxious stimulation activates inhibitory spinal mechanisms that suppress this ascending activity, disinhibiting an opioidergic/dopaminergic link in nucleus accumbens to produce antinociception. The spinal mechanisms activated by noxious stimulation include both excitatory (NMDA and mGluR 5 ) and inhibitory (l-opioid, GABA B , and GABA A ) receptors [31, 32] .
An important feature of NSIA that needs to be explained is its duration. Although, peripheral nerve block before noxious stimulation blocks NSIA, the same block given afterwards has no effect on the time course of NSIA [13] . Thus, the long duration of NSIA (i.e., greater than 1 h) cannot be explained by ongoing activity in primary afferent nociceptors. The aim of this study was to investigate whether the time course of NSIA is determined by a spinal mechanism.
Materials and methods

Animals
Experiments were performed on 280-350 g male SpragueDawley rats (Bantin and Kingman, Fremont, CA). Experimental protocols were approved by the University of California San Francisco Committee on Animal Research and conformed to the National Institutes of Health Guide for the Care and Use of Laboratory Animals, revised 1996. All efforts were made to minimize the number of animals used and their suffering.
